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n contemplating the aspects of nature," and derives enjoyn~ent  
frorn studying the forms, h+bits, and relationships of animals 
and plants," but how can he do so, and thus becon~e a ' L  biolo-
gist," unless he peers "through the tube of a compound micro- 
scope," etc., and does his propel hardening, and staining, and 
'' n~onographs the same bi t  of ti.sue." How such investigattons 
can '.obscnre the  objects" we are trying to explain is rather a 
mystery. If ,  a t  least, anybody allow, them to  obscure our gen- 
eral  views, there can be no speaking of scientific work. Natural 
history has  become, in  our century, so broad that no man possibly 
csn  become a "gcneral naturalist '  or  a good "faunal naturahst " 
any more; he  will, a t  leazt, not be able to treat all the  questions 
that  arise in any other way but i n  that of the amateur. The ob- 
j e c t ~  of our investigations lie a litlle deeper than to glance a t  all 
t h a t  iz "nlost beal~tiful" ancl attractive to the eye. 

How the article comes to the conclusion that  the study of the 
minute structure is histology or that  of developn~ent embryology, 
is rather doubtful Further,  I a m  anxious to know- if any of the  
ieadeis walking over the scientific borcler-lancl commancled by 
the  naturalist who might be educated according to the principles 
given in the article of which cve speak did ever meet with " the  
various pathogenic micrococci of fermentation and disease" which 
a r e  n~entioned (p. 353). However, I shall not enter upon fu r -  
ther de t a~ l s ,  but t u rn  towards the view expressed in the said 
articsle about usection-cutters and pl~ysiologi?ts." and I shall t ry  
t o  show that  the  work done by the worlrels in this particular field 
is  far fro111 being one-sided, a t  least, when we are speaking of 
real scientific men n 110 put an equally fair valuation on all of the 
braoche- of their science. There are, as Professor E L. Greene 
sa 'd,  a good many men t r?  ing to figure soinen here " as scien- 
tific tv~i ters ,  bu t  where are the scientific men to Be found when 
we look towards the  " scientilic border-land " (Greene) ? There-
fore, we shall see that the right sort of scientific physiologists do 
n o t  dare to depreciate any of the branches of their science. 

Prr fessor P. L. Pdllurn once said that he n h o  would not acknowl- 
edge pli~s:ologj as the  fundament of pathology and of the other 
departments of medical science has no right to be called a scicn- 
tist. The vegetable physiologist wlio doe3 not know anything 
a b  ~ u t  the principles 01 agriculture, l i~r t icul ture ,  and forestry also 
Icses this right, and so he does, if he is ignorant with regard to 
a great deal of the  practical, industrial branches. If we go to 
the opposite side, he niust know horn to carry out more minute 
invt~t igdt ions;  he cannot avoid being something of a "slice-
cutter, '  and if he should be unfortunate enough to find " soine 
new form of cell or new p rope~ ty  of protoplasm," he nlust untlel- 
stnod how to trace such a d~scovery as far as it can be traced. I am, 
tlih refore, very much surprised to hear that the modern school 
of histologists, under the head of biology, teach little besidts the 
minute structure and function of tissues." For my personal ac- 
count, I have studied physiology almost f ~ o n l  the time cvhen I 
could appreciate the  blepsings of the study of natural  history, but 
I have never met a man  who clailned to be a physiologist,--in 
oadu vegetable ph~siologist,- and who, speaking, for example, of 
the  tbitrogen question, did not know the theoret~cal inrest~gations 
quite as well as the practical experinients with ferti l~zer>. But 
it nlust be noted that  natural science has, a t  present, reached 
such an extent that no uJao possibly can cover the ~vhole ground. 
Thus n e have, with regard to specidl wolk, to becou~e specialists, 
and, therefore, i t  is poss~ble to take a farmel's boy and make out 
of him " a  general naturalist of the present day"  or  a ' . local 
faunal " -or floral -" naturali-t." He will be no scientific 
man. 

' *B ological" teaching is a failure for other reazons than those 
preaentel in the article. A college professor n:ay offer a course 
in ' ,  general biology" and include "cell structure and the struc- 
t u t e  of the  less complex t i s u e s  of an i~na l s  and plants." But this 
is not '*generdl biology;" the  structure of two  different f o n l ~ s  
has not the least to do with biology, i t  comee under the heading 
of internal or  external n~orptiology, and, when making a study of 
this kind, the student does not pee more of life i n  general and of 
the  l a ~ v s  by which it is governed than he saw before Here the 
experimental physiology of animals and plants must be held up  
kiefoie a school of " biologists " who are following a phantom of 

their own imagination if they really believe that function can be 
explained out of forrn. I t  is here that "Lhe pendulum has swung 
too far," and i t  is not in the direction of ' exclusit e microscopic 
and ph~siologic  nork." The ldtter is safe enough. The fault  11es 
entirely in  the methoda of modern biology, which begins with 
giving itself a wrong definition. If the modern biologist had cared 
more for experimental physiology, he would know now how to 
dilect his a-tion, when the pendulum "swings back " 

If I understand the article aright, the student should begin his 
biological wolk with elementary '*general biologv." H e  will, 
then, come to the unitelsi ty without, practicallj speaking. know- 
ing anything about "biological" questions, and he will plunge 
into the study of cell-structure a t  once This beginning of a 
course would be anj th ing but  beneficial t o  the young, ignorant 
student. If \re take the example of the  fsrmer's boy, he would 
naturally have to  start with tihe study of wha t  we call external 
morphology, collect plants, insects, or  shells, and perhaps study 
their wags. It would be entirely lost on him to train h i n ~  in the  
study of the cell and its organs. The other special sides of biology 
which are propo%ed for study are:  2. Dlorphology, taxonomy, 
anll relationships; 3. systematic work in widely-separated groups; 
4. faunal work ; 5.  the distribution of life in time and space; ti. 
the rrinciples and philosophy of biology. 

These are the constituents of "biology !" 
If i t  wr1.e so, the  condition of natural  scieuce would be very 

1amentnl)le. Not a single word or hint is  given about the exis- 
tence of expelimental work, which should be the main factor in 
the whole course of training. I t  is true, as has been said, tha t  
"sham" is a hard expresjion, Gut here i t  m i g l ~ t  be used very 
properly. Many of the biologists" of the present day will hardly 't 


understood m y  view, because they have been taught to  regard 
the study of morphology as the essential pa1.t of their biological 
studies, but the physiologists will do so, because they know that 
we can take but very f ew steps in any direction without ex-
periment. So long as biological courses do not include a propw 
course in experimental physiology of animals and plants, they 
cannot be called properly scienti6c. Anybody who will not be- 
lieve this nlay be referred to Paul Bert's " La Science Experimen- 
tale." 

There is no danger that  I should have lnisunderstood t!le article. 
I see clearly that  i t  wizhes the .;systematic biology," which might 
ha re  heen called, more logically, biological classification, to take 
a place a little nlore ahead of w9lat it holds a t  present. But, try- 
ing to give a fair valuation of the other branches of physiology, i t  
fails entirely. I t  is \\ell known how language can command 
the thoughts, and if biologists go forth without knowing what 
they are teaching, the present confusion will grow indead of 
being settled. Perhaps "biology" will gain more and more lovers 
and become (as i t  is) very fashionable, but the amount of restless 
work, chasing new problems and pursuing all tha t  is interesting 
merely because it is new, will not, in time, be very much valued. 
Nothing can save ' biology " except experimental p h j  siology. 

J. CHRI~TIBNBAY. 
&IIssouri Uotanica! Garden. July 7. 

Mr. McGee and t h e  Washington Symposium 

I t  strikes ~ n e  as curious, and certaiuly contrary to scientific 
usage, that the succinct stateinents made by Mr. King as to the  
limitations ot hls inferences on the  earth's age are i g n o ~ e d  by our 
Washington fliends. One might actually i m ~ g i n e  that  we were 
not on the scent of polymerism considered either withreference 
to its volume or the inseparable thermal effect; or that  we nere 
unaware of the high pressure and long range thermal variations 
of the p h y ~ i c a l  constantb of  rocks. I t  takes so little time. so 
little cerebration to adduce critical cotnmonplaces of this nature, 

1 If there was one subject in which we imi~glued that our work had 
reachtd the point of prolixity, it was the change of chemical or mOleCUl&ir 
constitution as resulting from temperature aud stres?. (.f. Am. Jouru., 
xxxiil.. p. 28, 1887; ibi!., xxxvii., pp. 839, 351, 1889; ibld., xlii., p. 498, 189:; ibid., 
xliv., p. 242,189:; etc.; Phil. Mag., xxxi., p. 9, et. r e q ,  particularly $23,1891; 
ibid., xxxv., p. 171, $ 3, 1893 ; Am Chem. Journal, xil, p 1, 1890 ; Bull. U S. 
Oeolog. Survey, No. 94, 189!; and e1s:where). And now comes Mr. McGee 
withobvious!y well-meant iilstruciia,n ou the feasibility of our po!gmjric 
mechanism. 
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t h a t  tlley a re  always bountifully forthcoming. But lhe things 
which one really wants, the  physical character of an  alleged 
discrepancy, its numerical value, the  so-many per cent of error 
under such conditions,- these one is left to wish for in vain, sup- 
posing that one ha; not long since learned to pay the personal 
groiriing for the personal satisfaction. So far a s 1  amconcerned, 
i f  I c ~ u l d  not adequately state how big a sin it i s  under which 
somebody else is  staggering. I should prefer to hold my peace, 
believing that  matters of vague conjecture are not fit to be 
chronicled. Nobody on the same side of common sense would to.  
day attempt to exhaust so comi~lex a pro1)lem as the one in 
qiie-tion in a siugle instance. I t  is reasonable, however, to try 
t o r ? n ~ n v e  piice by piece, element by element. Wha t  we did 
was  an endeavor to remove the preponderating element, and I 
n1u.t re iterate that if our respite had not been cut  short by 
+ecent unfavorable legislation, other things would have been 
brolqil t  out in their  turn  and in due time. Perhaps i t  is heresy 
to  st ite that  an  immense future awaits lab  )rat01 y research in 
plly-ical geology ; bu t  stating it, one would like to refer not so 
much to the punching of clay or the pullinq of taffy candy, as 
to legitimate physical measurement Honever ,  others have 
survived even the odium of cultivating " exact " methods. W e  
a l e  soothil~g oursel\es with the comfort of so thinking. 

CARL BARTJS. 
Fnys Laboratory. IT S Weather Bureau, Washington, D 0. 

The  Lac de Marbre Trout, A New Species. 

DESCRIPTIOX: B. 11 13;  D. I$ ;  A .  13; V. 9 ;  P. 14; Ver-
t eb ra  GO. 

Th', specimen drscribed is about tweloe inches in length. 
Body subfusiform, compressed, pointed a t  snout, slender a t  the 
.tail. Height of bodj near one-sixth of the  total length; head 
one-fifth, clown convex Snout one and one third, and interorbital 
space one and one-half time3 the  e j e .  E j e  little less than one- 
fifth of the head, two-thirds of the space between the orbits on 
the  forehead. Mouth large; maxillary straight, extending back- 
ward almost as far  as the 1iinJer edge of the  eye, bearing strong 
teeth on itslower edge for neaily its e n t ~ r e  length. Teeth on  
i . tc  rmaxillary and mandibles stronger The tongue bears a 
seriesof four strong hooked teeth a t  each side, and behind the 
g'os-ohpal on the basihranchial? there i s  a band of several serit s 
'or smaller ones. Gill rakers straight, s h o ~ t .  sharp, rough, 
8 + 14 on the first arch Opercle thin, wltb a few s t r i a .  Scales 
\ t r y  small; apparently there areabout two hundred and t h i ~ t y  in 
the series immediately above the lateral line and more than ttso 
hundred and fifty in a row file or sixscalesabove this. Di+tance 
f rom first r a p  of dorsal to end of snout little more than that  from 
the  same ray to the tip of the adipose fin. The middle of the  
total length falls halfway between the ends of the hinder rays of 
t he  dorsal and its base. Dorqal and anal fins are s l~ght ly  
emarginate a t  the ends of their median rays. Pectorals and 
ventlala small; base of latter slightly behind the middle of that  
of the dorsal Caud'll pedicel slender, notch very deep, hinder 
bc r  ler sinuous, as in  Salmo alpinus, lobes pointed. The caudal 
notclr is deeper in this species than in any other of the American 
forms except S.  namaycush. 

Backdark brown with an  iridescent blueish t int ,  unspotted. 
Dorsal dark,  clouded, without pots or bands. Pectorals, anal 
and  rvntrals orange in the middle, yellowish or whitish toward 
bzses and a t  their margins. The dark  color of the back shades 
in to  whitish tinged with pink below the lateral line. Ventral 
:~ .~~l . l 'bcr  Head black white, no doubt reddish in breeding seaso I. 
a 1  top, silvery on the cheeks, white beneath. Flesh pink. 
Cai~tlal tin yellowish toward the base, brown toward the hinder 
border, which ha9 a narrow edging of light color. Faint areas 
ocl ighter t int  suggest a few spots of red in life a'ong the lateral 
l ine; t h e  condition of the specimens is such that this may be 
left i n  question, as also the nutnber of caeca or presence of parr- 
bands of which there are faint  i nd ic~ t ions  

This fisb is evidently allied to the blue-back of the Rangeley 
Lakes, S oqnassa, but reacl~es a greater size than that  species, 

and is r e a d ~ l y  distinguished by tlie maxillary and its  den t~ t ion ,  
the caudal 6n, and the coloration. S~rnilarlywhen compared with 
S .  arcturus, S, s : a g n a l i ~  and S. Russl, i t  Isseen to bequite distinct. 
With the saibling, S alpinus, introduced in Sunapee Lake and 
elsewhere, i t  has still less in common. 

Our specimens were taken in Lac de Mar'orp. Ottau-a County, 
Province of Quebec, Canada, whence they we e sent by favor 
of t he  Hon. J. G. A. Creighton. They reached us a t  the instance 
of Mr. A. N. Cheney, fishing editor of Shooting a n d  Fishing, 
who when asked to suggest a speci6c name replied with the 
question, ' How would it do to name i t  for Mr. R B. Mzraton, 
editor of Fzshivg Gazette, London, an  Eng1ishn1,tn orerflovving 
with good feeling for evelything pertaining to fi-h fishiog and 
America, and who is doing much to enhance f ~ i e n d i y  interest 
between the p o p l e  of the two countties? " In conseqllence of 
the suggestion this handsome char,  one ot the handsornest of our  
species, is introduced under the name, S a l ~ n o  (L5"alvelinus) 
i i ~ r s t o n i .  S .  GARMAN. 

Jlus. Comp. Zoo1 , Cambridge, Xasu. 

Tucumcari. 

THEwriter first vi-ited this histqric locality in 1887, before he 
hat3 had opportunity to define tbe Denison beds a t  the top of his 
Lower Cretaceous section in  northern Texaq, and fell into the 
error, which others have not escaped, of conclud~ng,  from the 
peculiar Jurassic-11ke Gryphma di la ta t~r ,  Marcou, the only fossils 
found upon that visit, tha t  the beds were Juraszic, and so pub- 
l isl~ed hi3 opinion. 

Later, howexer, af ter  having had a n  opportunity to complete 
his study and ariangement of the stratigraphy of the Comanche 
series in  central Texas, he discovered in the Denism beds1 of his 
Wa*hita Division certain features which led him to believe that  
hi. ear l j  diagnosis of the Tucunlcari bedi  was erroneouq, and that  
they were rehlly closely allied in age to the Denison beds. Under 
this implession, which was communicated orally to  all interested, 
he availed hirnself of the first oppo-tunity to revisit Tucurncari, 
April 30,1891. I-Ie then discovered in associat~on with G. d i la ta ta  
the list of additional species herewith given, and, a t  earliest op- 
portunity, under date of May, 1892, publ~sbed, i n  a general dis- 
cussion of the region, the following revision of his previouq con- 
clusions, which was the first printed announcement of the Cre- 
taceous age of the  G. dilattrta beds: - 3 

" The Trinity Sands and Red Bed Regions. 

"The writer has twice vi5ited the Mesa Tucumcari and found 
i t  a most interesting geological remnant of the former area of the 
Llano Estacado The table or eurnwit described by Capt. Simpson 
is covered with the  typical Llano Estdcado formation, identical i n  
composition and formerly continuous with the sheet mhizh covers 
the Llano proper, some 30 miles distant. Below this is a vertical 
escarpulent of 50 feet or more of typical Dakota sandstone resting 
upon loose sands and clays, forming a slope identical in aspect 
and fossil remains with the  Denison beds of the Washita Division, 
which have been eroded away fro111 the 400 miles intervening 
between i t  and the main body of those beds a t  Denison, Texas. 
Beneath this is a large deposit of the typical Trinity sands coz~ntry 
of white pack sands, thin clay seams and flagstones, while the 
base is composed of the typical vermilion saudy clays of the Red 
Beds." 

Notwithstanding the above clear statement of my opinions, the 
Third Annual IZeport of the Geological Survey, printed nearly a 
hall-year af terwar~l ,  devotes many pages to asserting that I held 
to the J u r a s ~ i c  aqe of the 0. di la tu ta  bed.: a t  Tucumcari. Upon 
pointing out this n~isquotation, instead of acknowledging the  
error, and repairing the injustice, i t  was followed u p  by a privately 

Denison beds as origlnnlly defi~led and used by writer. Not the Dentson 
beds of Taff, as used In a n  entirely different meanin$. Compare Bulldtiu of 
Geologlcal Society of America, Vol. I[., p. 591, and Thlrd A,!nual Report of 
Texas State Geological Survey. 

"'On the O~currenoe of Artesian and Other Underground Waters in 
Texas, Eaetern New Mexico, and Indiall Territory West of the 97th Xeridinn," 
by Robert Thomas Hill (being parL of Vol. I11 of Senate Document 41, 1st 
Session, 52d Congress, Washington, May, 1892 

For "conntry of " read "consisting of ' I - a typographic error. 


